The Harderian gland of the golden hamster (Mesocricetus auratus) is a large bilobed tubulo-aveolar gland situated within the bony orbit (Kennedy, 1970) . It isusually thought of as lubricating the eye, so that the reason for its capacity to synthesize large quantities of porphyrins remains unclear. In the golden hamster it exhibits a number of sex differences, not the least of which is the very much greater quantities of porphyrin synthesized by the female gland than the male (Woolley & Worley, 1954) . Castration of the male results in a greatly increased porphyrin synthesis, accompanied by a loss of a characteristic cell type which may be prevented by a variety of androgens (Payne e f al., 1975) . These findings are in accord with the presumed role of steroid hormones in the control of porphyrin synthesis (Moore et al., 1973) . We decided to examine the female hamster for possible changes in porphyrin production and in the activity of the rate-limiting enzyme of haem biosynthesis, 8-aminolaevulinate synthase (EC 2.3.1.37), during the oestrous cycle.
Porphyrin determination and granule counts of the glands were carried out by the methods described by Payne et al. (1977) . 8-Aminolaevulinate synthase activity was measured in a homogenate of the whole gland by the method of Freshney & Paul (1970) and measured as nmol of 8-aminolaevulinate produced per g of protein. Adult (6-12-month-old) female golden hamsters, 80 in all, were examined, ten animals for each 12h period of the 4-day oestrous cycle. Two groups of females were used, one housed since for the characteristic post-oestrus discharge, and cyclicity in the females under reversed lighting was also checked for behavioural oestrus with a stud male 2-5 h into the dark period. Only females with at least three consecutive normal cycles were used.
Data for the light period of each day of the cycle were obtained by killing females housed under the normal lighting regimen between 09:OO and 12:OO hours (i.e. 3-6h into the light period), whereas data for the dark period of each day were obtained from females under the reversed lighting regimen, killed at between 13 : 00 and 16: 00 hours (i.e. also 3-6h into the dark period). Animals were killed by Nembutal overdose, weighed, and the glands weighed immediately after dissection.
Relative gland weight and the number of porphyrin accretions per gland were compared over the 4 days of the oestrous cycle by analyses of variance (F). Where these proved significant, comparisons between individual days were made by using Dunnett's test (Dunnett, 1964) .
Because of the high intra-group variance of the assays of porphyrin, concentrations of porphyrin were compared over the 4 days of the cycle by non-parametric analyses [Kruskal-Wallis one-way analysis of variance ( H ) ] and, where these proved significant, individual days were compared by using the Mann-Whitney test (U). The weight/lOOg weight of the paired glands altered significantly over the cycle, being highest on the day 1 (the day of oestrus) and lowest on day 2, rising gradually thereafter. Individual comparisons showed that relative weight on day 2 of the cycle was significantly lower than on days 1 or 4.
In common with relative gland weight, the average number of solid intraluminal porphyrin accretions per unit area varied significantly over the oestrous cycle (Fig. l) , and measurement of porphyrin content of the glands showed a similar variation for coproporphyrin, protoporphyrin and total porphyrin. These results demonstrate a significant increase in porphyrin content on the day of oestrus. 6-Aminolaevulinate synthase activity showed a similar variation, with an increased activity being observed in the gland at pro-oestrus (Table 1) . A similar pattern was seen in the liver, although in both cases the change was not statistically significant because of the high variance between the results for each animal.
These results clearly demonstrate an association between the state of oestrus in the female golden hamster and the rate of porphyrin biosynthesis in the Harderian gland. Previous work in mice has demonstrated sex differences not only in porphyrin content of the gland but also a significantly higher activity of S-aminolaevulinate synthase in females (Margolis, 1971) . In studies on female rat liver, Held & Przerwa (1976) showed cyclical changes in 6-aminolaevulinate synthase activity during the oestrous cycle, with maximal activity on the day before oestrus. It would therefore appear likely that such changes in the activity of 6-aminolaevulinate synthase, the rate-controlling enzyme of the pathway, which precede by about 24h the rise in porphyrin concentrations, are found in various organs in rodents. This suggests a common hormonal control of these organs, and there is evidence that hormones such as 17~-oestradiol reach maximal concentrations at pro-oestrus in both the rat and the cow (Brown-Grant et al.,
1970; Shemesh et al., 1972).
It is clear, therefore, that this sexual dimorphism with respect to porphyrin synthesis provides further evidence for the role of steroids in the control of the haembiosynthetic pathway. Although no indication can be found for the physiological Vol. 5
